Estimation of the interindividual variability of cytochrome 2D6 activity from urinary metabolic ratios in the literature.
Cytochrome P450 2D6 (CYP2D6) is an enzyme with a large interindividual variability in its metabolic activity due to genetic polymorphisms. In the present study, both its intrinsic metabolic activity (CL(int,CYP2D6,app)) relative to extensive metabolizers (EM) and its variability were estimated by analyzing the urinary metabolic ratios (MR) based on the well-stirred model. Sparteine and debrisoquine were considered to be appropriate probes for our methodology, whereas dextromethorphan was not appropriate since the formation of its metabolite of interest is not described by the well-stirred model. From the analysis of MRs of sparteine and debrisoquine for Caucasian subjects in the literature, CL(int,CYP2D6,app) for intermediate metabolizers (IM) was estimated to be approximately 15% of that for EM. The coefficient of variability (CV) of CL(int,CYP2D6,app) was estimated to be approximately 60% for both EM and IM and 100% for the combined population of ultrarapid metabolizer, EM and IM [i.e., the non-poor metabolizer (non-PM) population]. Simulation of exposure in the non-PM population showed that the CV of exposure was 140% for dextromethorphan and 71% for metoprolol, which reflected the reported values of 110% and 53% for dextromethorphan and metoprolol, respectively. The present study should be useful for predicting the interindividual variability in exposure to investigational drugs that are metabolized by CYP2D6.